Hybrid Fixed–site–carrier Membranes for CO2/CH4 Separation  by He, X. & Hägg, M.B.
 Procedia Engineering  44 ( 2012 )  118 – 119 
1877-7058 © 2012 Published by Elsevier Ltd.
doi: 10.1016/j.proeng.2012.08.330 
(XURPHPEUDQH&RQIHUHQFH
>2$@
+\EULGIL[HGVLWHFDUULHUPHPEUDQHVIRU&2&+VHSDUDWLRQ
;+H0%+lJJ
1RUZHJLDQ8QLYHUVLW\RI6FLHQFHDQG7HFKQRORJ\1RUZD\
&2 UHPRYDO IURP QDWXUDO JDV QDWXUDO JDV VZHHWHQLQJ LV PDQGDWRU\ WR PHHW QDWXUDO JDV
QHWZRUNJULGVSHFLILFDWLRQVVLQFH&2UHGXFHVKHDWLQJYDOXHVRIQDWXUDOJDV LVFRUURVLYHDQG
HDVLO\ IRUPVK\GUDWHVZKLFKFDQFORJHTXLSPHQWRUGDPDJHSXPS>@'HFLVLRQRQWHFKQRORJ\
IRU&2UHPRYDOIURPQDWXUDOJDVLVPDLQO\GHSHQGHQWRQSURFHVVFRQGLWLRQDQGFUXGHQDWXUDO
JDV FRPSRVLWLRQ 7UDGLWLRQDO FKHPLFDO DPLQH DEVRUSWLRQ LV ZHOO NQRZQ DQG LPSOHPHQWHG LQ
LQGXVWULDO SURFHVVHV DQG LV VWLOO FRQVLGHUHG DV D VWDWH RI WKH DUW WHFKQRORJ\ +RZHYHU
PHPEUDQHV\VWHPSRVVHVVHVPDQ\DGYDQWDJHVVXFKDVVPDOO IRRWSULQW ORZFDSLWDOFRVWDQG
RSHUDWLQJ FRVW HQYLURQPHQWDO IULHQGO\ DQG SURFHVV IOH[LELOLW\ >@ VKRZV D JUHDW SRWHQWLDO IRU
QDWXUDO JDV VZHHWHQLQJ HYHQ WKRXJK LW KDV RQO\   RI WKH PDUNHW WRGD\ +LJK SUHVVXUH
RSHUDWLRQ LV WKH PDLQ FKDOOHQJH IRU QDWXUDO JDV SURFHVVLQJ ZLWK PHPEUDQH V\VWHP VLQFH
PHPEUDQHSODVWLFL]DWLRQLVIRXQGWREHDZHOONQRZQSKHQRPHQRQLQPRVWSRO\PHUPHPEUDQHV
GXH WRD VWURQJDEVRUSWLRQRI&2 LQSRO\PHUPDWUL[DW KLJKSUHVVXUH >@2XUZRUN LVPDLQO\
IRFXVHGRQGHYHORSPHQWRIDQRYHOKLJKSHUIRUPDQFHK\EULGIL[HGVLWHFDUULHU)6&PHPEUDQH
E\ GHVLJQLQJ D VXLWDEOH SRO\PHU PDWHULDO ZLWK LQVHUWHG QDQRSDUWLFOHV 7KH QDQRSDUWLFOH
HQKDQFHG K\EULG )6&PHPEUDQHVZHUH LQLWLDOO\ SUHSDUHG E\ FDVWLQJ D 39$P  39$ DGGLQJ
QDQRSDUWLFOHV VROXWLRQ RQ D FRPPHUFLDO XOWUDILOWUDWLRQ SRO\VXOIRQH IODWVKHHW PHPEUDQH 7KH
PHPEUDQH SUHSDUDWLRQ SDUDPHWHUV SRO\PHU FRQFHQWUDWLRQ FURVVOLQNLQJ WHPSHUDWXUH FRDWLQJ
WLPH QDQRSDUWLFOH FRQWHQW ZHUH RSWLPL]HG RQ WKH EDVLV RI H[SHULPHQWDO GHVLJQPHWKRG DQG
VWDWLVWLFDODQDO\VLV$KLJKSHUIRUPDQFHK\EULG)6&PHPEUDQHZDVSUHSDUHGXQGHUWKHRSWLPDO
SUHSDUDWLRQFRQGLWLRQDQGPHPEUDQHVWUXFWXUHDQGPRUSKRORJ\ZHUHFKDUDFWHUL]HGE\6(0

)LJ*DVSHUPHDWLRQULJ

7KHSUHSDUHG)6&PHPEUDQHVZHUHPRXQWHGLQDQLQKRXVHGHVLJQHGPRGXOHDQGWHVWHGZLWK
GLIIHUHQW &2 FRQFHQWUDWLRQ V\QWKHWLF JDV PL[WXUHV    &2 LQ &+ XVLQJ D JDV
SHUPHDWLRQVHWXSDVVKRZQLQ)LJXUH>@0HPEUDQHVHOHFWLYLWLHVRI&2&+ZHUHIRXQGWR
GHFUHDVHZLWKLQFUHDVHRI&2SDUWLDOSUHVVXUHVGXHWRWKHPHPEUDQHSODVWLFL]DWLRQRIKLJK&2
FRQFHQWUDWLRQDEVRUEHG LQSRO\PHUPDWUL[DWKLJKHUSUHVVXUHDVVKRZQ LQ)LJXUH+RZHYHU
OHVVLQIOXHQFHRISODVWLFL]DWLRQRQPHPEUDQHVHOHFWLYLW\ZDVIRXQGZKHQWKHIHHGVWUHDPVZHUH
FRQWDLQLQJDKLJKHU&2FRQFHQWUDWLRQHJ&2ZKLFKUHYHDOVDUHYHUVHSKHQRPHQRQ
FRPSDUHG WR PRVW FRPPHUFLDO SRO\PHU PHPEUDQHV IRU &2&+ VHSDUDWLRQ 0RUHRYHU WKH
LQIOXHQFHVRIRSHUDWLQJSDUDPHWHUVVXFKDVIHHGIORZUDWHIHHGSUHVVXUHVZHHSJDVIORZUDWH
Available online at www.sciencedirect.com
Open access under CC BY-NC-ND license.
119 X. He and M.B. Huc0u8730 ’a7gg /  Procedia Engineering  44 ( 2012 )  118 – 119 
DQG UHODWLYH KXPLGLW\ RQ WKH PHPEUDQH SHUIRUPDQFHV ZHUH DOVR LQYHVWLJDWHG DQG ZLOO EH
GLVFXVVHG7KHH[SHULPHQWDOUHVXOWVLQGLFDWHGWKDWUHODWLYLW\KXPLGLW\DQGIHHGSUHVVXUHKDYHD
PRUH VLJQLILFDQW LQIOXHQFH RQ WKH )6& PHPEUDQH SHUIRUPDQFHV 7KH SUHSDUHG K\EULG )6&
PHPEUDQHV E\ DGGLQJ QDQRSDUWLFOHV FDQ HQKDQFH PHFKDQLFDO VWUHQJWK DQG NHHS D JRRG
VHSDUDWLRQSHUIRUPDQFHHYHQDWKLJKSUHVVXUH7KHUHIRUHWKHK\EULG)6&PHPEUDQHVPD\EH
D SURPLVLQJ FDQGLGDWH IRU WKH DSSOLFDWLRQ LQ &2 UHPRYDO IURP KLJK SUHVVXUH QDWXUDO JDV
VZHHWHQLQJSURFHVV
&2SDUWLDOSUHVVXUHEDU
     
3H
UP
VH
OHF
WLY
LW\
RI
&
2 
&
+ 












)LJ&2&+SHUPVHOHFWLYLW\RIK\EULG)6&PHPEUDQHDWGLIIHUHQW&2SDUWLDOSUHVVXUH

$FNQRZOHGJHPHQWWKHDXWKRUVWKDQN1D*D0DSURMHFWIRUIXQGLQJRIWKLVZRUN

5HIHUHQFHV
>@ %HUQDUGR3'ULROL(*ROHPPH*0HPEUDQH*DV6HSDUDWLRQ$5HYLHZ6WDWHRI WKH
$UW,QG(QJ&KHP5HV
>@ %HUQDUGR3'ULROL(0HPEUDQHJDVVHSDUDWLRQSURJUHVVHV IRUSURFHVV LQWHQVLILFDWLRQ
VWUDWHJ\LQWKHSHWURFKHPLFDOLQGXVWU\3HWURO&KHP
>@ 'RQRKXH 0' 0LQKDV %6 /HH 6< 3HUPHDWLRQ EHKDYLRU RI FDUERQ GLR[LGHPHWKDQH
PL[WXUHVLQFHOOXORVHDFHWDWHPHPEUDQHV-0HPEU6FL
>@ 'HQJ / .LP 7- +lJJ0% )DFLOLWDWHG WUDQVSRUW RI &2 LQ QRYHO 39$P39$ EOHQG
PHPEUDQH-0HPEU6FL


.H\ZRUGV)L[HGVLWHFDUULHUPHPEUDQHQDWXUDOJDVVZHHWHQLQJ&2&+VHSDUDWLRQ


